Involvement of SNARE protein Ykt6 in glycosome biogenesis in Trypanosoma brucei.
The kinetoplastid parasites Trypanosoma and Leishmania are etiologic agents of diseases like African sleeping sickness, Chagas and leishmaniasis that inflict many tropical and subtropical parts of the world. These parasites are distinctive in that they compartmentalize most of the usually cytosolic enzymes of the glycolytic pathway within a peroxisome-like organelle called the glycosome. Functional glycosomes are essential in both the procyclic and bloodstream forms of trypanosomatid parasites, and mislocalization of glycosomal enzymes to the cytosol is fatal for the parasite. The life cycle of these parasites is intimately linked to their efficient protein and vesicular trafficking machinery that helps them in immune evasion, host-pathogen interaction and organelle biogenesis and integrity. Soluble N-ethylmaleimide sensitive factor attachment protein receptor (SNARE) proteins play important roles in vesicular trafficking and mediate a wide range of protein-protein interactions in eukaryotes. We show here that the SNARE protein Ykt6 is necessary for glycosome biogenesis and function in Trypanosoma brucei. RNAi-mediated depletion of Ykt6 in both the procyclic and bloodstream forms of T. brucei leads to mislocalization of glycosomal matrix proteins to the cytosol, pronounced reduction in glycosome number, and cell death. GFP-tagged Ykt6 appears as punctate structures in the T. brucei cell and colocalizes in part to glycosomes. Our results constitute the first demonstration of a role for SNARE proteins in the biogenesis of peroxisomal organelles.